A phosphodiesterase 4 inhibitor inhibits matrix protein deposition in airways in vitro.
Airway smooth muscle (ASM) cells may contribute to airway remodeling through the release of growth factors, cytokines, and extracellular matrix (ECM) proteins. The effect of current asthma therapies on this release is not known. We examined the effect of corticosteroids, long-acting beta(2)-agonists, and a phosphodiesterase 4 (PDE4) inhibitor on ASM-released connective tissue growth factor (CTGF), collagen I, fibronectin, versican, and IL-6. Airway smooth muscle cells from individuals with and without asthma were stimulated with TGF-beta with or without the drugs and CTGF and ECM protein expression measured by real-time PCR, cell surface, or matrix-associated ELISA. IL-6 release was measured by ELISA. Bronchial rings from individuals without asthma were incubated with TGF-beta with or without the drugs. Neither corticosteroids nor long-acting beta(2)-agonists reduced TGF-beta-induced CTGF, collagen I, or fibronectin in either cell type, whereas corticosteroids alone induced the expression of CTGF, collagen I, and fibronectin. These drugs did not prevent the accumulation of TGF-beta-induced proteins in bronchial rings, whereas the PDE4 inhibitor roflumilast inhibited TGF-beta-induced CTGF, collagen I, and fibronectin. In our model, current asthma therapies are not able to inhibit matrix protein deposition from ASM cells. The results of this study suggest that the PDE4 inhibitor roflumilast may have a role in regulating the ECM and therefore aspects of airway remodeling in asthma. Although current asthma therapies are effective in reducing inflammation and symptoms, reversal or prevention of structural changes contributing to remodeling may require additional therapy, which could include PDE4 inhibitors.